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ÅUnique polarized ὴ ὴ/ ὴ !collisions

ÅRHIC Run 22: ὴᴻ ὴat ί υπψ'Å6

ÅSTAR Forward Detector upgrade

ÅPlan for the remaining years: ί ςππ'Å6

Å!Õ !Õ

Åὴᴻ !Õ

Åὴᴻ ὴ

ÅEIC starts after 2030

ÅThe full potential of the EIC relies on complementary probes
ᴼunique data from hadronic collisions

Beam Use Request 2024

Equal integrated luminosity per nucleon
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▬ᴻ ▬

▬ᴻ !Õ

▄ ▬ᴻ

Å Non-linear partondynamics

Å Hadronization in heavy nuclei

Å Factorization and universality

Å ί ςππυρπ'Å6

Å Forward detector ςȢυ – τȢπ

ÅWide coverage πȢππυ ὼ πȢυ

Åὼ ὗ range

Å TMD partondistribution functions

Å Evolution effects



STAR in Run 22 4

O. Eyser / RAUM 2022

ÅBarrel: ρ – ςȢπ/ Forward ςȢυ – τȢπ

ÅFull azimuthal coverage

ÅExceeded projection: fl τππÐÂ

ÅFigure of merit ὒὖ ρςπÐÂ with Forward Detectors 
and iTPC

ÅMidrapidity and forward triggers
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ςȢυ – τȢπ

p+p/ p+A A+A

ECAL ρπϷȾὉ ςπϷȾὉ

HCAL φπϷȾὉ n/a

p+p/ p+A A+A

Tracking
charge separation

photon suppression
ςπσπϷ

at πȢς ὴ ςȢπ'Å6Ⱦὧ

ÅCalorimeters

ÅHadronic calorimeter (FeSci)

ÅElectromagnetic calorimeter (PbSci)

ÅPreshowerdetector (EPD)

ÅTracking

ÅSmall-strip Thin Gas Chambers (4 planes)

ÅSilicon tracker (3 disks)
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ÅCalorimeters

ÅHadronic calorimeter (FeSci)

ÅElectromagnetic calorimeter (PbSci)

ÅPreshowerdetector (EPD)

ÅTracking

ÅSmall-strip Thin Gas Chambers (4 planes)

ÅSilicon tracker (3 disks)

ςȢυ – τȢπ

Despite Covid, installation 
and commissioning finished 
on schedule and were ready 
for data taking in Run 22!
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Physical Review D 103 (2021) 092009 ÅObservation of large transverse single-spin 
asymmetries at forward rapidity

ÅPersistent at energies up to ί υππ'Å6

ÅNot consistent with LO pQCD

“
Ὢ ὈὨ„

ÅTMDs can introduce a Ὧ-dependence (initial 
and/or final state, not collinear)

ɤ ὗ Ḻὗ

ÅCollinear higher-twist effects
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ÅObservation of large transverse single-spin 
asymmetries at forward rapidity

ÅPersistent at energies up to ί υππ'Å6

ÅNot consistent with LO pQCD

Ὢ ὈὨ„

ÅTMDs can introduce a Ὧ-dependence (initial 
and/or final state, not collinear)

ɤ ὗ Ḻὗ

ÅCollinear higher-twist effects

ÅSiverseffect:

ÅCorrelation of proton spin and parton
transverse momentum (initial state)

ÅProcess dependent asymmetry
SiversDIS= - ( SiversDYor SiversW/Z )

ÅCollins effect:

ÅCorrelation of partonspin and transverse 
momentum of hadron (final state)
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Inclusive Hadrons 9
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Kanazawa et al. PRD 89 (2014)  111501

ÅSTAR Forward ςȢυ – τȢπ

ÅHadronic calorimeter

ÅDedicated hadron triggers with different thresholds (ὴ)

Å ί υπψ'Å6(2022)and ί ςππ'Å6(2024)

arxiv:1602.03922


